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PREFACE

A draft of this report appeared in March 1982, and its
reception has been extremely gratifying. Since that time,
the suggestions of numerous reviewers have been considered
carefully and incorporated into this final copy whenever
appropriate. The substantive portion of revision relates to
labor force projections, although the underlying conclusions
of the report remain unchanged.

With increasing national attention given to the growth of
" high technology industries, it 1is possible to overestimate
their present influence on the economy and the rapidity with
which their penetration will occur, particularly during the
current recession. Although.high technology industry is
currently the fastest growing ‘sector of the economy, it does
not yet dominate the labor force. ‘Advances 1in communica-
tions and information processing, however, are restructuring
both traditional and emerging industries. This restruc-
turing 1is inevitable but because of 1limiting factors -
including the speed of education systems to. adjus.: --
sporadic upswings may accompany economic growth. It is our
conviction that improving. the education of our nation's
youth, the future workers of tomorrow, will facilitate a -
smooth transition from an industrial to an . information
society. ‘




EXECUTIVE' SUMMARY

-The United States has entered the age of ”;;E;g‘infor—
mation ~transmission.. Breakthroughs in electronics and
communication technology are responsible for this transfor-
mation and permita unprecedeﬁteé industrial restructuring.

Structural changes in the 1labor force ‘characterize an

expanding economy, however, and need not threaten economic

stability. Thus by examiniﬁg the skills needed in tomor-

row's labor force we can bet;er prepére workers for the
changing cén&ﬁiions they will encounter.-

Other factors significantly related to economic growth
are advances in new knowlgdge and increased education levels
of the work force. Occupational growth throughout the 1980s
is prbjected to expand most rapidly i the higher-skilled,

technical occupations.. Tomorrow's workers will likely need.

improved skills in the selection and communication of infor-
mation. ‘Many of today's - skills considered to"be of ‘a
vﬁigher" level are the potential basic skills of tomo}row.
Attentidh“‘éiVep only to the minimum competencies, as

currently defined shows a lack of foresight.-and leaves"maqy
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students without adequate preparation for future learning
and employability. / |
The National Asseéssment of Educational Progress (NAEP)
surveys the knowledge, 'skills and attitudes of the nation's
17-year-old students. Survey results indicate that today's
minimum skills are‘demonstrateq successfully by a majbrity
of spudents. - Higher order skills, however, arelachieved
only by é minority of 17-year-olds, and this proportion
deélined over the past dec;de. If this trend continues, as
many as two million students may graduate in 1990 without
the skills necessary for employment iﬁ tomorroﬁ's marke@-
place. |
- Many efforts are already underway to promote higher

standards of educational achievement. Future actions must

‘include.long-range planning in the following areas:

@ An increased awareness of the contribution of human
resources to economic productivity .

‘e An understanding of the diverse needs of tomorrow's
students and of workers displaced by technological
changes ) .

e Improved education/industry partnerships to maintain
relevant goals in education ' L o

® Re-evaluation processes of essential employment skills

e Improved curricula that incorporate future requirements
and the instruction of higher order skills




INTRODUCTION

Recent advances in electfonics and communications have
exponeﬁtially expahded our technical knowledge. The age of
rapid information transmission.or,. The Information Society,
may radically alter traditional approaches to economic

expansion. Tomorrow's jobs will ‘require new skills as
t;chhological devices are'applied to traditional production
 methods. ' |

This report wupholds the view fhat ;nvestments in human

resources can contribute positively to. economic' growth.

Although technological advances réspond to existing manufac-

turing and communiéation challenges, | education and
retraining dilemmas accompany them. The preparation of
today's youth, - as thé future‘ workers of our country,

concerns many ‘educators and lggislatofs. Skills such as
~analysis and. synthesis become 'iﬂcreasingly_important when
information multiplies. The education students receive
today will have 1long-lasting impacts on. future economic

conditions.
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Inattention to tpe education of tomorrow'5-wOfkersAhas

1

serious social and economic consequences. For_example, high
unemployment is devastating to the economic sécurity of any
industrialized nation. Critical prdblem§ aré associated
with “rising unemploymenﬁ: dééaying cities 105e_ the;r
populations; income tax revenues are lost;‘wef}are coSts and
violent crimes ’increase; health and housing roblemsl
inérease; and an increas;d'propprtioh of workers \become
discouraged. |

, High ﬁnémployment in'ope seétor of the labor force and a
demand fof _workers in another frequently accompany'break-
throughs ine technicéi, knowledge. - Today's rising
unemployment rate of blue collar workers -- 32 percent since
Decembef 1980 -- provides evidence of this phenomenon. At

the same time, severe labor shortages exist in higher-

skilled; technical occupations (Employment and Earnings,
January 1981 and.Jdly 1§82). »

Although the unemployment rat; is e;pectéd to decrease by
" 1990, ' scores of workers will not be able to return to the
jobs they previously held. Between 1949-1965, 8,000 types
of jobs disappeared from America's labor market, largely due
to automation. | At the same time,, 'more.than 6,000.new job.

types appeared (Dede, 1981). In a technically oriented
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.soci;ty, unembloymeht is lakgély the consequence of a lack
of education and skills rather than a shortage of job oppor-
tunities. |

Industfies canlassume some of the responsibility for
retrai;ing experienced workers to move laggrally within
their firms. . They will 'not, howevef, assume full responsi-
bility for all unemployment probleqs,; partiqularly for
workers whose baSic edﬁcationa; backgrounds are insufficient
| (Dede, 1981).
| what‘types of skills will be required byutomorrow's labor
entrantS? A typical job‘description in 1990 will likely
include many tasks suéh as théseﬁ

) bpe;ate various computefygnd peripheEal equipment.. -

° Prepare.input for and execute utility prbgrams;

e Maintain files of technical information and verify the
correctness of file input. :

e Monitor work flow of production systems.

e Participate  in the enhancement of system and devel-
opment efforts.

@ Interface with other departments about possible
enhancements and determine computer program errors.

e Provide technical liaison and assistance-to users.

@ Fvaluate and maintain new software/hardware.

e Provide training 1in the above tasks for less experi-
enced personnel. ’ //

°
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This 1ist is by no means éxhaustive ;nd not intended to

1 .
58]

repreggnt~the job level of every future employee. Tasks
such as these, however, will become more widespreéd across
“all industries. vaiously the more technical the job; the
more on-the-~-job training that will be ‘required. Bué
students.who lack the minimum skills can expect to encounter:
stiff competition for employment and advancement in tﬁeah
labor force. - |

The "basies" of tomorroQ are the ski;is considered to be
ofna higher level today. These skiils include:

e Evaluation and‘analysis'skills N

e Critical thinking

e Problem-solving strategies (including  mathematical
© problem-solving) v .

t
a

e Organization and reference skills

° SYnthésis- ) (///ﬂ
e Application . \

e

LS

® Creativity ] .

° Decision-making'given incomplete information

e Communication skills through a variety of modes w
What do we know abodt the achievement of these skills by
today's students? The.National Assessment of Educational

Progress has surveyed the knowledge, skills and attitudesﬂof

over one million students sinceéits inception in J969. The

1i

S
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. nationwide.

National Assessment prdjaét‘°is mandated by Congress and

(2] 9

_administered through the Education Commission of the States.

, Infokmatioﬁ colledggd by National Assessment 1is the only

source of national survey data that ‘describes the educa-
tional attainments of today's youth. Examining National
Assesshint results 1in combination with econémic _frends and

future projectipns reveals the shortéomings of students
] .

The remaining secgions of this“réport describefﬁore'fuiiy

these findings, 'beganning with an overview of economic
trends and future employment projections. The National
Assessment results that follow present survey findings for

1

17-year-old Students in the‘ areas of readihg, writing,

‘mathematics and science.- The final * sections of the report

éxplore qdestioﬁs raised by ‘the géﬁa, ihcluding the problems -
- .

confronting eduéators and some actions currently proposed.
This report is 2 resouﬁcebdocument intended to stimulate
research and communication among the groups concerned with

technology's‘impact‘on education.

- s s e -

! While results in this report are presented at the national

level for 17-year-o0lds in school, National Assessment also
provides analyses in ten 1learning &reas for 9- ‘and
13-year-olds, geographic regions of the country, several
racial groups (where sample sizes permit), and achievement
by sex, level of parental education, and size and type of.
community. A publications list is available from the NAEP
Distribution Center, (303) 830-3745,

b
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HOW IS-THE ECONOMY CHANGING?

. &

Although it is impossible to predict with. certainty the
composition of tomorrow's labor force; examining previoﬁs
economic trends reveals its dynamic SLructure. " The
increasing contribution of human cabital --. the knowledge,
skills and educéiion of the labor ‘force -= to ;economic

growth has been examined by a number of economists. Their

work provides' evidence of the : importance of education for

economic progress. . This section describes three majo}
economic trends apparent within the United States: (1) The
)vdisplaceﬁeht of\goods by services, (2) Sfactors related to

the growth in productivity and (3) the increase in foreign

L

.competition.

T

%
“

Displacement of Goods by Services

o

Ginzberg and Vojta (1981) :pfoVide insight - into the

ecoﬁdmic,trahﬁitionsqu ﬁhe pést 30 years. Four factors are

responsible 'for the dramatic restructuring of the jabor

Jservices;MES:EB;.ihqréaé&ﬁgnimportance of human capital; 3)

force since World War TI: 1) the displacement of goods by




the growth of the nonprofit sector; and 4) the internation-
. alization of the .business system. The common thréad in the
emeréence of thesé factors has been the increased'knowledge
and upgrading of-labor forcecskills. Because discussion of
each'factor is béydnd the scope of this paper, only ths
first -- the displacement of goods by services -- will be
highiighted.(, A closer inspection of this transition
'pqpvides the béckdrop for the remainiﬁg three factqrs.

Tpe service sectorhbf-thé economy, as defined by nétional'
éccsunting'convehtion, is comprised of ali output that is
'ﬁg&nderived from the goo;s-producing sectors (agriculture,
miaing, manufaéturing and construction).

Today it fs apparent that the service sector has repfa&ed
goods production as the méjor economic activity of the labor
force. The labor. fofdé of 1948 totalled :H8.1 miilion
workers;A'of which 20.9 million were in goods production and
27.2 million were in 'serviées. By ﬁ977 the labor force
‘increased by more than 30 million wsrkers, totalling 79.5
mil}ioh people. Of these, 25.1 million were in goods
production and "Sh.u'miliion -- more than the total payfoll
of the 1948 economy ‘--jin sérviCes" (Ginmzberg and Vojta;

Jp. 49), The dominatiob of services over goods is also

»evidencéa by the percent of ‘§he Gross National Product

10

14
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accounted for by eachfsector, with services generating three

o

times as much revenue. Exhibit 1 shows the trend described

above as percentages of-the labor force.

&
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Exhibit 1. Displacement of Goods by Services in the
' American Labor Eorce, 1929 - 1977

H

’-------------.‘-
-

45% "s,
° < 43%

s\

68%

SERVICES




5
AN

The different skill levels evident within the two sectors
reflect the importance of this restructuring and ité
profound impacts. A new type'of labor has emerged, with
over half the incregse in employmentubetween 1959 and 1978
in the areas of higher-level proféssional, technical,
managerial-administrative,'salés and crafts occupations. In
addition, .the fastest growing service sectors employ more
than ;wice as many persons with high-lebel ‘skills_ as
employed in £$nufacturing. .The gap between the service and
goods-producing sectbré will continue to grow, as described

in later sections of the’report.

Growth in Productivity

In aﬁother stddy of ecpnomic.growth; Edward F. Denison of
the Brookings 1Institution examined factors related to-
productivity'in-the Unitéd States..2 Up until 1973, produc-
tivity, measured‘ by national incomé per person employed,

- - - - - - .- GD D e e o e e

2 The numbers cited are from Edward F. Denison, Accounting
for Slower Economic Growth, The Brookings Institution,

Y679, —=and are from data "for the nonresidential business

sector bf_the -economy, nearly four-fifths of the total,
because output can be measured best for that sector, but
data for the whole economy . tell the same story" (Denison,
1982). S ‘ - o

13
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continued to rise. From 1929 to 1948 productivity rqsé'27
_percent,;_ even -though this périéd included the Great
Depfession and World War II. Then again, from 1948 to 1973,
growth in productivity increased by a\startiing 83 percent.
In the period 1973 to 1981, however, productivity decreésed
1.7 éercent. | ‘ | .
" Denison studied the factors responsible for economic ’
growth up to 1973 andV found that new knowledge was the
factor most related  to productivity gains. The next largest
a{’sour'cenot' growth was the increase in the amouht of education
that employed persons had received.t. Aithough its influence
cannot Dbe meaSured, this second faétor directly \;ffects
advances in knowledge. . |

As a result of these findings{ Denison asserts that the
the federal government's attempts to stimhlate productivity

almost exclusively through tax incentives will not suffice.

o 1

Lagging investment is only‘one cause of lagging
productivity, and any dncrease in investment that
can -reasonably - be envisaged can go only a ‘small

A way toward restoring the old growth rate. A much
.  broader approach 1is needed.. It should 1include
attention to the quantity and quality of education
of all types and at all levels .... The education
we provide tomorrow will affect productivity far
into the future ... (p. U). : ‘ .

)

&
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" Increase in Foreign Competition

Another development »affectihg the U.S. - economy is the
recent increase in foreign competition. .Our position as a
téchnologigal leader and a competitor for world markets will
be sevérely threatened if we are unable to keep pace with
other countries. Unless our industri;s aré abié to
modernize, increased production and future profits wili
suffer. Many foreign producers have already upgraded their
facilities with robots or other types of computer-controlled
production (Miller, 1981); ‘ . 1 ‘ |

Hideaki Kumano, audirectoc at the Mihistry» Qf Interna-
- tional Trade and -Industry (MITI) A in Japan, states thaf his
country'ﬁ goal is to produce "knowlggge intensive" indus-
tries.'f In ordgr to accomplish this, Japah's research and
‘}developmegtngpéhding ‘has incfeased-SOO pefcent' since 1971,

.....

-with the tsrust on industrial and consumer'appriéations. In

the Unitéd Stéies, 50 percent of research .and development

vfund;h aré ‘ targetedl_for military and sbace researqhv

(Newsweek, 1982). | :
Part of Jagan's"success has rested dﬁ its investment in

Coit

intelligence and human minds. Developments in software are

limited only by human fadtors and the Japanese have long

7he1d a permanent aﬁd-collectiVe 'auest for knowiedéé, Win

15




consortium :with industrial investors, the Japanese

government will inject about $70 billion into the computer
industry during 1975 to 1985, Half of this.figure is
targeted for computer training and'teaching (or about '$3’
billion per year) (Servan-Schreiber, 1980). .
It is charged that the United States_ig at least ten

years behind in 1its industrial revitalization attempts

A

(Servan-Schreiber, \ 1980). Our economic development and
"industrial growth have depended on energy-consuminggprcducts

of whichk\the\automobile industry is a now-famous e&ample.

\\\

At - the time when\\OPEQ\\was formed and mapping out ‘its

+ strategic embargos, the United\ States was preoccupied with

Watergate and other domestic affalrsf\\\This\\cversight has
-\\

‘had disastrous effects on our economy. Now that oil™is-no
longer cheap nor considered inexhaustible, the industrial
base of the world must be restructured arounc another ‘type

of raw material. Servan-Schreiber designates‘the microchip

t.

as the material to fulfill this pur pose..

The chip will eventually replace the barrel of
oil as the basis._.for a new kind of information
society «...”In the 1980s, everything will depend

. on moving . away from energy- -intensive industries,
such as steel, . toward energy<efficient industries
based on combining scientific computers and data
processing ... - These new technologies must be

—_ applied- to——acceLenatedmprognams_Ih__educat1on and
: medicine '.... No 1industrialized country will
survive the upheaval wunless it makes use of thi's
technological revolution to create the jobs of the
_.future (pp. 137-142). o o

i

16 : : .
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Althouéh Japanese thustries were virtually wiped out’
following World W;r }T and their oil-dependence has been-
greatef'thén that of the United Stétes, in spite of OPEC
‘they have consistently increased their productivity ‘and
. | ' gained the world's markets because of their foresight in
adhering to the above ideology. Other cbuntries are
‘beginni;é to folloﬁ Japan's example, "'notably Germany and
Francé, who ére contributing their own advancements to the
véxploding‘computer markets. .The United States cannot ignore
these global eventS any longer because its economic SurviJal‘

debends on successfully competing for world markets.

o ~

17
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WHAT . CAN WE EXPECT IN TOMORﬁOH'S LABOR FORCE?

How will the composition of tomorroh's labor force differ

- from today's? Consider this description from Business Week

(August 3, 1981):

- The rapidly developing drive toward the
workerless factory -- and the automated but still
populated office -- will affect American jobs and
jobholders on a scale unprecedented in modern
times. ~ Scholars of automation ... expect a
radical restructuring of work skills and the
creation of new ones at an ever-increasing rate
o e Ultimately, ¢the nation's education system
will have to prepare future workers for
functioning in an electronic society (p. 62).

Qur gounéry is enteriﬁé*a phase of innovative industriaf
pradtices and'increased human”p;ggucfivity( The demahd for
‘new products reflects .the accomplishments of the age of
electronics. The .Bureau of Labor Statistic; predicts that‘
the - computer”industry' will lead all other industries in

- terms ofﬁbutput increase throughout' the next decade. Not
oﬁly computers, but op£ica1 eqpipment, radio and communi-

cation eqdipment, and sciehtific and controlling instruments

are proJected_ to be among the most rapidly grbwing indus-

AY

o
EY

hY
7

~tries threughout the 1980s-({Personiek,; 19
‘yl vll‘\-l’\’ '_“7‘




The type and qualitylof skills will be’cfucial factors in
dgtermining the dégree of one's employability.. As some
economists have noted, |

Many existing skills, such as \traditional
information handling, typing, automobile mainte-
nance and mechanical engineering, will be a glut
on the market, while numeracy, quick-wittedness,
and fluency will be at a premium (Stout, 1980).

Only a few decades ago, a skill acquired at the beginning of
one's career was expected to maintain its economic relevance
untii rétfrement. Now, soﬁe experts predict that the life
expectancy of a skill is ten years or 1less.

The}follqwing projection data provide furth?r evidence of
changing labor force skills; Four areas best descriﬁevthese
datal \

o White-/Blue-Collar Opportunities

e Robotics |

e High Technology Manufacturing

A

o Jobs'Accountf%gvfor Most New Openings

20
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White-/Blue-Collar Opportunities

According to the Bureau of Labor Statistics' low-trend
projections (generally the most conservative), tﬁe labor
force of'199d will consist of abprcximately 120 million
workers. Labor projections indicate that the percentage of
white-collar workers will continue to increase while the
percentage of blue-coliar‘ workers declines. New 'job
epenings in white-collar fields are predicted, to reach 12.1
‘'million by 1990, bringing the total in ﬁhese occupations up
to 61 aillion. This is almost 51 per¢ent of the projected"
1996 labor force. - On the ether hand,N the number of blue-
collar job openings is expected,to reach only 5.9 million by

1990, for a total of over 27 million. Thus, workers

employed in blue-collar occupations will account for approx-

" . .imately 31 percent of total employment. Even within this

shrinking percentagel,¢on1y_the skilled crafts are expected'

to maintain their ‘p;opg tion of the blue-collar ranks

" (Carey, 1982). \




Robotics

]

Although robots are not yet wi@ely incorporated within . :
American industries, lthéir sophisgication and application

. continue to increase.

General Electric's Annual Repbrt for 1981 provides a s

description of the factory of the future:

The 'factory of the future' will use computer '
graphics for design and planning. On the factory
afloor, programmable controls will team with
‘numerical controls, lasers, and industrial robots
to build parts; and solid-state inspection cameras
linked to computers wil} gssure'quélity.

" Computers will link work stations, stockrdoms,
marketing activities, and transportation to get
N . higher-quality products. E S

Computer-aided engineerinig enables engineers to
simulate product performance before prototypes are
built, streamlines product development, ~and
slashes costs.. ’ : ’ :
A voice-data entry system lets workers talk .
- directly to a computer as they monitor the quality T
of parts. ‘

Assembly-line data are fed into a computer to aid
inspectors in.spotting-ﬁeficiengies.’

A study conducted by the Carnegie-Mellon University on
the impact of robotics on the'wbrk force concluded that
their eventual widespread acceptance will trigger ad%&f&onal-

changes in the .composition of the work force. . Whilelthere

~

wr}}~be~wawierge-numbep~o$wnewniJobfopeniQ§31«-thﬂ-ptlmatlw_ﬁw“mm__-~_

ad justment will come from skill shifts and dislocations.. e

22
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2 .
'{The'authors‘,;ssertuthai today aﬁproximétely 15 percent of
i tﬁeoworkﬂ force consists of ‘pfoducﬁion workers, in manufac-
turing. Thrddghout the nextISd‘ yéérs this percentage is.
gxpected;to dwindle to only 3 percént. , J
Current robots and‘ new ones notbyet conceived could
r,perform’about seven dlilioh éxisting factory jobs. - While
1pdﬁs§ria1 productivity rises due t8  aut;mated gffidi?ncy;
many millions of wohkefs wi&l be displaced.., Workers are
iess.likely to be‘replaced by automation_iq serviCQ occupé-
fions, dUeU to bersanf Lontact, than 1in goods-producing

émployment (Tomorrow's Jobs, 1981).

2 o

High Technology Manufacturing

High technology industry in the United’ States is

currently a multi-billion dollar enterprise and includes

. . . S
such . fields as information processing,  electronics,
. ]
machinery,  aerospace,  energy, mining, instruments and

biotechnology. Spurring afbng the research and manufac-
turing of high technology pkoducts is intense national and
international -competition, in spite of the current economic

growth obstacles.

Thére is no sign that codputer growth has yet reached its

P — O R

fbiimit. ‘The fgghnologiééﬁof tomofrow are botehffaliy FIEhé}” -
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_thaﬂ any previous technology due to their -scope, safety,
‘spéed, diversity, 1lower energy needs and reduction'in siiea
and costs (Stoht, 1980). The "growth" industries of the
future will be formed by the outgrowth of the neQ‘technol-
ogles, crea?ing an increasingly sophisticated"American
li@dustry. o~ _ .
The fastest growing occupations through 1990, as targeted
Mbyfthe.Bﬁreaumof-Labor Statisticé; include WOrker;‘such as
data processing machine mechanics (158%); domputer systems
analysts: (108%), computer operators '(&g%),“wcomputgf
‘ programmeqé, (7&%), and aero-astrohauﬁic ‘engineers (70%) | .
m———— (Personick, 1981). The California 'Departmen} of Economic
‘and Bdsinessg De€elopment predicts that "... fo; every job

diréctly ¢reated by high technol'ogy industries, two will be
‘created indirectly" (High Technology and High School,‘1982).

BetGeen 1982 and 1990, it»fs projeéted‘that some 40 pefcent

of California's new- jobs will depend on growth in high

technology indust{ies.‘ o A

While it 13"apparent that the growth in demand for high E
-technology manufaéturinéo isAacceleraPing, our ability to
supply the .necessary reéources is 1imited by a number‘of

factors (Spéut,k1980). These inhibiting. factors may reduce
) v g

_the rate by which industrial change can occur, slowing dowWn. . - -
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the applications. of new technological knowledge. Some

limiting factors include:
'q the current ecohbmic reqession.
e changing trade union.organization
e software limitations
° fear.of unemployment
® institgtional attitudes and .practices
o»fealiocatidn of iabor and other resoﬁrces

o

e the ability of education -and training systems to
respond to the demand for multi-skill training

[

y

Jobs Agcounting fof Most New Openings

Because of the factors limiting technological growth, the
fastest growing occupations are not .expected to account for
thebmajdrity of jobs throughput the 1980s. 1In the following
table, the Bureau of Lébor Statistics presents the occupa-
Vtions ‘that will account fork 50 percent of all new jobs

generated during the 1980s.




’. Exh1b1t 2

~ THE FOLLOWING OCCUPATIONS WILL ACCOUNT FOR 50 PERCENT
; . OF ALL NEW JOBS GENERATED DURING THE 1980°S

OCCUPATION

‘GROWTH IN
EMPLOYMENT 1/
1980-90
(IN THOUSANDS)

SBCRBTARIBSOFOQO...........‘..........'................

NURSBS‘ AIDBSAAND ORDBRLIBSOQ000000..0.0....00000000
JAN ITORS MD SBXTONS ® 0 00 000 0 8 0000000 0 o 00 00 .. o 000 00
SALBS CLBRKSO e e o 000 .'. © 0 00 00 00 00 00 000000 000 ® 0 0 0 0 00 0 00
CASHIBRSO.......................,................\.....
NURSBS' PROPBSSIONAL. © 0 00 00006000600 0000000 0000 ® o 00 0 0 00
TRUCK DRIVBRS L N ) . L N ) . 20 0 006 060 000 000000000 0o ® 0’0 06 0 00 0 0 00
FOOD SERVICE WORKERS, FAST FOOD RBSTAURANTS.........
GBNB”L CLBRRS ? OFFICB. o0 ® 000 00 00 00 . ® 0 00 0000 00 000 000
WAITERS AND WAITRESSES.cccevccccccccscsccscccccccccene

BLBMBNTAR! SCHmL TBACHBRS ® 0 0 00 006000020000 0000 ® o 00 00 ]
KITCHBN HBLPBRS o0 09 00 0 0 00 'Y EEE R I B R AR BN A B o0 & 0 00
: ACCOUNTANTS AND AUDITORS e ® 0 00000 00 0 00 .. ® 000 00 00 0 00 0o

HBLPBRS ’ ngs o000 0000000 00 ! o 00000 ;‘. ® 00 0 000 000 00 0 00
AUTOMOTIVB MBCHAN Ics ® 0 0 0 006 060600000 00000 ® 00 0 0000 00 0 00 .
BLUB-COLLAR WORKBR SUPBRVI SORS o 00 : o000 00 0 0 00 e e 000 ee ‘.

N TYPISTS......,..............A.......‘.................

LICBNSBD PMCTICAL NURSBSQoo:oo.ooooooooooooooooooooo‘

CARPBNTSRSOooooooooooooooooooooooiooooooo‘oooooooot:
BOOKKBBPBRS' HAND.oooooooooooooooooo(oooooooooogoooo
GUARDS AND DOORKBBPBRSODOOOOOOO............,.;......
STOCK CLERKS, STOCKROOM AND WAREHOUSE..:ccescccccces
COMPUTBR SYSTBMS ANALYSTS.0.0.00000000000ooooOoooooo
STORB MANAGBRS...........Ooooooooooooooooooooooooooo
PHYSICIANS, MEDICAL AND OSTEOPATHIC..:.ccccccccccoccs
MAINTENANCE REPAIRERS, GENERAL UTILITY...coceccscoce
COMPUTBR OPBRATORS.OOOOOOOOOOOOoooooooooooOooooooooo
CHILD CARE WORKERS, EXCEPT’PRIVATE HOUSEHOLD..:.coc..

. WBLDBRS AND PLAMBCUTTBRS oo 000000 . ® 0070 00000 0 000 0000 00
| \‘ STOCK CLBRKS ? SALBS FLOOR. ® 0 00 0 0000 0000 0.00 00000 00 . LI
BLBCTRICAL BNGINBBRS o0 000 00 0 00000 00 0 . [N . [ . ® o 0 00 0 0 00

COHPUTBR PROGMBRs................................

BLBCTRICIANS........................................-.v

BANK TBLLBRS........................................
ELECTRICAL AND ELECTRONIC TECHNICIANS :ccesccccccssss

mmgns..D..........................................

SALBS AGBNTS AND REPRESENTATIVES, REAL ESTATE......

700
508
501
479
452
437
415
400
377
360
251
231
221
212
206
1206
187
185
173
167
153
142
139
139
135 .
134
132
125
123
120
115
112
109
‘108
107
=107
102

1/ LOW ALTERNATIVE ONLY ~ o3
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The,occdpations presented 1in the table cover a range of
industries and do not fall exclusively within the high
technongy‘ sectdr.‘ Beqausé_of the enorhous ”advantages
offerediby high technology prodﬁcts, | howevér, it 'is not
unreasonable to sﬁggest _that they will radidally alter the
skills necéssary for the perfdrmance of these jobs. Many of.
theréccupations listed in the table (secretéries, qashiers,
hénd'bookkeepers and stock clerks, for exémple) have al;eady
felt the impact of word processors, computerized " cash
registers and inventory control eguipment. “As the cost 6f,
microcomputers continues to plummet . while their diverse
apblications ihcrease; a majority of future jobs will depend
on Qorkers with flexible skills who can adapt to the

‘technology.

<

vFutuEists_advance ‘two scenarios‘of the new technology's .
'impaét on future job’'skills. The first, "The_machine will
‘do it all," implies that many. future tasks will be
simblified as machines perform the majority of complex
operétions. For'exahple, as research advances the appli-
cation of voice-sensitive cémputers, training in t@e use .of

traditional Kkeyboards may become unnecessary. Thus the




number of jobs requiring low-level skills may actually
increase.
. The alternative view suggests that becausé computers .are

capable of performing more efficiently and productively than

‘their human counterparts, ;thé ’ayailability of low-level

tasks will decline.  Consequently, displaced workers will

2

require retraining to upgrade their Skills.s Past evidence
indicétes that the majority of . recent job openings have
occurred in higher-level, technical occcupétions.

The baramount conclusion .evidenceq by‘ the changes in

traditional occupationé, as well as by the new jobs

generatéd in high technology industries, 1is that the skills
- 4]

required for future employment will be different from those-

of today. Our nation's‘ future economic productivity and

security depend on‘ how quickly and how well we can prepare

tomorrow's workers for this inevitableidevelopment.
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ARE STUDENTS READY? RESULTS FROM NATIONALF
- » ' ASSESSMENT

The "basics" of tomorrow will be different from those of
toaqy._ 'AIthqugh literacy alone is not an assurance of
emplbyment, ‘eddcatidh léQels are bqsitivéiy éorrelated with
work fdrce participationi For example, in 1979 greater -
bréportiohs of high school graduates than school dropouts
w;re‘labor force partiéibants: 86 perceﬁt compared with 67

percent (The Condition of Education, .1981).

Because education is so wvital for employmeht} identifi-
cation of the minimum skills required for self-sufficiency
in our,sgéiety has become a prominent education issue. The

previous decade witnessed the birth of the "back to basics"

movement in our nation's schools. Agreement upon what is

considered basic is'not uﬁiversal, however. To one group of
éducators, the‘ basic skills are defined as "life" or
"survival" skills, guch as reading a- parkiﬁg ticket or
filling out an income tax form. ,Anoﬁher group of educators
claim iﬁ is the schbols' ‘fundamental re;bon§}éility,~to

acquaint our nation's youth with a diversity'bf knowledge in

the_arts, humanities and sciences, for insténce, so that.
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they will be preparéd as adults to challenge any opportunity

, v
they so choose. The 1icsues of minimum competency and

v

functional 1literacy have provoked heated debate$§ over

“J

education philosophies, levels of funding and schooll

curricula. -~ In 1981, - 36 states 'had implemented Minihum
Competency Testing Programs covering the basic skills of

reading,'writing and mathemagics (Pipho, 1981).

Further confounding the issue 'is the fact that defini- .
tions of - what is considered basic do not remain éonstant )

over time. Levels of literacy have ~rised in. the United.

States throughdut thie past century. For example, previous

definitions included a demonstrated abiliﬁy to sign one's

name (colonial ﬁeasufe) and a self-proclaimed ability to
uarsad and write (Graham, 1981). |
o The data base of National Assessment is 'barticularly
well-suited to describe ‘ﬁhe_ educatiénal ‘atﬁainments of
students for a broad range of literacy definitions. Not
only do the'assessments cover the : full range. of contents
taught by oﬁr‘”hation's schools, but léarnihg areas are
periodically reassessed so that improyemepﬁs‘or deélinés in
achievement mayvbe measureﬁ.' ; A single assessment inclﬁdes
qoth'easy and difficult items, “thus results yield infor-

matipn for minimum skills dr for those skills considered to
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be of a higher levél (Mead, et al., 1979; Brown, 1980).
Keeping the description of tomorrow's labor force 1in mind,.

what does National Assessment data reveal about the prepa-

ration of high'ﬁchool students as future workers?

A gomprehenéive_ éxamination of the 1lower- and’ higher-

"level gkills measured by National Assessment is pr%§ented in

Contributions of the National Assessment to Understanding

the Problems of Literacy and Equity 'by Rexford Brown.

Following is a summéry'of the resdlts from this -and other

National Assessment }eports for both hiéh- and low-level

skills fcr reading, writing, mathematics and science.

31




" Reading

Low ‘Level

~

In a 1976 study, National Assessment found that 87

percent of the nation's 17-year-olds could perform

réading tasks designated as functional by the Right-to-

Read program.v' i
In the 1971, 1975 and 1980 reading assessments, the
average p?oportion of 17-year-olds cprrect1y~answering

questions requiring .literal comprehension was 7ZJ

*percent.w Literal comprehension involves 1locating or

remembering the exact meaning of a word, sentence or

pafagraph from a reading passage. There was no change
in:literal combrehension throughout the 1970s at the

na€yona1 1eve1;

Level

Although 17-year-olds' lbwer—ievel' reading SRiils do
not appear to be declining,' the highef—level ligéfaCj
Yskills are. Between 1971: and 1980 thef® avggaée'
performance lgfel for 1inferential reading skills
dropped from 64 percent to 62 percent. Inferential
combrehenéion requires "gleaning frdm a passage some

idea that is not explicitly stated.”. Readers must use




"the explicit information along with their personal
experiences and thinking abilities to make predictions,
form generalizations,. reach conclusions’, make compar-

isons, form judgments énd create new ideas.3

, In a special ;report entitled Reading, Thinking and

'W£1ting (1981), results are presented for students'

fritten responses to selected reading and literature -

items, The selections chosen allowed assessment of

zrelativefy complex interpretive and analytic skills.

©

Students-were_requested to provide evaluati&e judgments

and extended discussions of the text material. For two .

‘of the analytic tasks, the results inﬁicate that only §.

to 10 percent of the students showed strong analytic
skills. Another 35 to 50 percent showed =some uneven

evidence of looking at a text analgtically,'though they

.might not do so'with - any detail. About 10 to 15

percent shdwed no evidence of being able to'do the
analytic tasks at all fps 16) .

To measure cﬁange in students' anal?t{i skills singe
1971, one item was administered to oVer§?500 students
in both 1971 and 1980. Students  were ;éqygfted to

. \\ .
substantiate their claims about the mood of thé\passage

- - - - - > - - ’ . ' N

3 Three National Assessments of Reading, 1981. ' N

. . ‘\‘
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by turning back té_the text for eviéence. A drastic 10 .
percent decline was hotéd for 17-year-olds' ability to
provide adequate analyses. In 1971, 51 percént of the

students wrote adequate analyses, ‘while in 1980, only

41 percent were able to do so (Reading, Thinking and
Writing, bn 23).

A sample inferential cbmprehension exercise is Shown in -
the‘Appendix. For this exerciée, students were asked
to identify'the--main purpose of an editorial entitled

2

"Competition is 'Heaithy,“ a .persuasive article
regard{ng the heed f6r adve;tising professiohal .fees
and services, A suécessfui résponse to this question
required the reader to identify'the writer's intent,
which is to encourage people to see this qged. - The

average percent correct for 17-year-olds on ‘th;s item

was 31 percent.



Hriting

Low Level

If lowdr-level skills require minimal ability to write

. complete sentences and paragraphs with few mechanical

High

errors, then about 75 percent of teenagers appeared to

.be able to do so in 1980. From 10 to 25 percent of‘the

Students have vef& serious 'problems with written’

English, and this proportion has neither increased nor
decreased‘ﬁhroﬁghoué the past decade.

Results 4fof elemegtary rhetorical sk;lls (e.g.,
narrative) and coherence are high. Over 90 percent df
the students wrote atv least marginally accéptaﬁle
narrati;es and 86 percent of their narratives displayed
coherence in 1980. | '
Only 47 percent of the 17-yéar-olds in 1979 wrbte a

letter judged to be successful at Straightening out a

billing efror. This pércentage has not changed from

1974,

Leyel

Persuasive writing typically 1involves logic, analysis

-and other complex skillé. In the 1974 assessment of

writing, oniy 21 percént of the 17-year-olds were

Judged to be'competent.or:better (rating of 3 or 4 on a




\
|
\
|
\
r

9

? ”

l-point scale) on a persuasive writing task} The 1979
writing assessment.provided evidence : that these skills
ére declining, with only 15 percent of the students

2

receiving combetent or better ratings. This is  a

statistically significant decline of 6 pércentage ’

points. The persuasive exercise\ for which these
reéults were obtained is presehied ih thé Appendix.

The primary trait scdring system 1is used by Nat@onal
ASsessmentj‘for essay evaluation. - Ratihg wriiten
respodses'/for primary traits inyolves examining the
responses in ﬂterms'of-their‘effeétiveness and whether
they acco ptish their intended purpose. Writing tasks
are designed to measure séverél different types of
writing including‘- explanatory, expressive - +and
persuasi‘e writing abilities. The percentages judged
as compe‘ent or better show a large variatioh across
the difflerent tasks, ranging from 15 to 75 percent.

Thié suggests that a good many students aré unable to

‘write for different purposes and audiences. They do

not possess flexible writing skills that can be varied

as situations dictate (Brown, 1980).

q
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Mathematics

Tow Level

-

‘ ’_Ip a 1975 report, NAEP established -that cwell over 96
V pqﬁcent of the f7-year-olds could perforh simple
addition and 85 to 90 percenﬁ could perfprm simplé
-1,8up}faction. Between 80 percent and 9d percént could
multiply and divide. Computatioﬁs uéing decimals,
‘fractions and 1integers were more difficult, buE
percentages weré still high. R
Lower level mathematics skills are neither ad;ancing

ﬁor losing ground.

High Level

* One of the mathematics' objectives is the assessment of
mathematical understanding. Understanding implies a
o« higher level COgnitive‘précess than recalling facts or!

using skills and requires translation between symbols

and;words (Changes in Mathematical Achievement, 1979).

roun

" The sedbﬁd nétional assessmefit of mathematics conducted

' in' 1977-78 indicated a 4 penéent decline in mathe-

o

matical understanding. fhe averagékpercent correct for
these items was 62 percent in. 1973 aﬁd 58. percent in
1978. Students appear to lack an understanding of the

. .
. : aa
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'prégesses. In 1913 the average performance on mgthe-'.

éoncepts underlying mathemétics and have “difficulty
translating and interpreting mathematical knowledge.

Mathematical application-involves the use of mathe-

Y .
matical knowledge, . skills and understanding to solve-

problems. It requires judgment -- the ability to

determine which facts, algoritﬁhs or understandings are

reiqvant -- as well as the ~ability to apﬁly the needed

matics applications items~fo;.'17-year-olds was oniy 33

perceni.' ‘This percent also deglined by 4 perbentage

points when items were reassessed im 1978, . tdﬁﬁggi

percent.' fMost‘rgspondentéidemonstraﬁed a Lack'of'ewen

the most basic.problem-solving skills. . Students did

-not think through problems hut rather applied a single

' Clearly, problem solving is the one area that demands

a}ithmetic operation to the numbgrs in the problems;
. 5

urgent attention (Carpenter, 1980).

Multistep math probleTs require more than one opération

for their solution. ° A sample multistep exercise is

shown in thé'Apbéndix. For this_probiém, students were

asked to’éalqula;e‘ the installment payment of a loan.

‘Althodgh the calculations are ‘relatively simple, four

computations are . required to obtaip the correct

38
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response. ‘Success on this item'averéged 33 percent.
This percentage is about the same as the mean
percentage over 30 multistep‘ word problems, which was
'35 percent. Thus in the.1978»mathematics assessment,

. .
approximately 65 percent of the 17-year-olds did not

A
H

corrqctly‘solve the multistep word problems.




N Science
The 1977 national assessmentﬁof °science revealed that -
only 46 percent of the 1lﬁyear-olds responded correctly to
g1l science exercises. This was a two-percent decline from
the average percent gorrect for items given.in'both 1977 and
1973.- Additionally, for items administered in both 1973 and
1969, a three-percent decline was noted The trend_revealed‘
| ﬁ%ffheseﬁdpercentages is that national science performance'
for 17-year-old students is steadily declining ‘Another_wav
of looking at these data is that in 1977 over half of the. .
_national,17-year-old population did not ° respond correctly,
on the average, to National Assessment science exercises.
ylhus, a majoritys of our country;s 17-year-olds do not
perfo?m acceptably on»exercises‘considered to measure scien-
tif‘ic l1iteracy.” |
. To examine the science eiercises in terms of lower- and
higher level skills, | ith is usefbl to employ' Bloom's_‘
cognitive ability classifications 5 The four categories from

lowest to highest are: ' knowledge,: comprehension, appli-

o

Q'See Science Objectives for the Third Assessment, National

Asgsessment ~ of  Educational Progress, 1979, ISBN N
.0-89398-293-8, for a complete review of National

. Assessment objective and exercise development. - ¢ .

> Benjamin Bloom, ed. .Taxonomy of Educational Objectives,

. The Classification of Educational Goals, "Handbook 1, The

— a "Cognitive‘Domain, —1956.




cation, and (combined) analysis, synthesis and evaluation.:
: The results of lower- 'and higher-level science skills are

déscribed below.

Low Levél

<

* A 'glight'decline for lower-level science skills is

~“ indicated from the'assgssment'results. ‘The majority of

o]

'biology~ exercises are classified in the two lowest

. categories, knowledge and comprehension. ~ In 1977, the _—
o : ’ - - v

average percent ‘correct for all biplogi' exercises was
52 percent. Seventeen-year-olds' performance on o
biplogy items declined Ly on; percent between thé first

©

‘and sécond science - assessments. An additional

h

one-point decline was measured between the second and
‘third assessments. ' ~ - ' o

Y
]

‘High Level . | o , e s

[N

* The physical 'science exercises constitute a largér

number of the higher-order classificatioghwg The

- 17-year-old average percent correct in 1977 wé§ uy

pércént,”glthough it should be noted that enrollment i

?

| ‘these courses has declined throughout the past decade.

Pefformance, in physical ‘science declined by three *

”




percent between the first and second assessments -of

science: Results from the. third assessment showed an
adoitional two percent decline. The decline found for
the higher-level science skills is at least tnice that
of‘the lower-level decline. Thus there are grounds for
suspecting that the science results reflect the same
decline‘in hiéher-level sxills as shown by the other

<

assessments.

* A sample science exercise from the analysis, synthesis

fi - "and evaluation classification is shown in the Appendix.
In this exercise students were asked to examine a table
'and.select a statement supported by the datea shown in

the table. The average percent correct was 57 percent’

for 17-year-olds in the 1976=77 science assessment.

IText Providad by ERIC.




CONCLUSIONS AND IMPLICATIONS

To summari?e the National. Assessment findings, it‘apbears
that’ a majbritj of;m17-year-olq$ "across the ‘nation have
command ' of ;ery‘ basié feading, writing, }ébmputing ahd
thipking ;kiiis; However, although percentages may‘be as

high .as 90 percent for some basic tasks, " the remaining 10

percent who are unable to perform them represents hundreds

of thousands of people.

In addition to a’ mere,masteryvéf the” basics -oF‘tdday;.'

schools' musf te;chi students thgi understahdihé and' appli-
.catidnfof higher 1eve1 skills, the basics of tomorrow. ihe
data from all four leénning areas - which %are_develobed
independéntly -- .indicate that stbdedﬁs have \acquirea'very
few skillé for exaﬁining‘ideas. Maﬂy are cébable of prelim-
inéry interpretations, but few areitaught to move on to
gﬁﬁendéﬁ;ééﬁggéhensive and evaluatiVeﬂ'Skills; “The results
of thgse national assessments pFovide evidence that schools
currently are not fulfilling this goal. In every learning
area preseﬁ;ed'here‘the pattern is clear:,\the percentége of

students achieving  higher order 'skills is -declining.

/
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Furthermore, percentéges of students unable to successfully

demonstrate com ‘tence range from 38 ﬁo" 85 perceﬁt}
depending on the type of skfll. _ |
Achievement scores on the Scholastic Aptitude Test (SAT)

support National Assessment results: : boph‘the mean mathe-

matics and $erba1~ scores on the SATs declined over the

18-year périod,frdm 21963 to 1980. The number of students
scoring above 700 (possible B00) on the SAT mathematics test

declined by _15 percent during“1967 .to 1975, while the

stﬁaents scoring below 12300 increased 38 percent (Hurd,

{982); Moreover, 1t . has recently-been advanced by several.

’notedreducatbrsﬁ(Gilbert Austin, Roger Farr ang’Ralph Tylgr)

that the decline tn SAT scores reflects a deterioration of
complex, higher order skills (Madaus, 1981.).
~ The National Science Board'é Commission on Precollege

Education in'Mathemétics, Science and Technology has defined

- three tasks that our education system must address:

1. Generate a sufficiently large pool of well prepared

and motivated students to pursue professional careers

in science and engineering;

'2.. Provide a rénge of high quaiity educational opportu-
nities that are sufficiently broad and flexible to

prepare a wide'’spectrum of students for careers in
technically or;ented occupations and professions; and

3. Réigérrbhe geheral science andAtechnology literacy

level of all students to prepare them better to live
. in the society of today and tomorrow, 'regardless of.
.What careers they elect to pursue (National Science

Board, 1982).

, ‘uu,
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o Available» evidence -indicates that we are~¢mddestiy
fu1f1111ng the - first task (Hurd, 1982; National Science

Board,* 1082), aithough it will bé necessary to increase the

percentage of high. schooi students drawn into this pool as
the humter .of high school graduates eontinues to decline
throughout the 1980s. | ‘_ |

Tt is with tasks two and three that Shortéomifgs of the

U.S. education systeh are particularly noticeable. Because
thelmajority,of' students areefrom these two-latter groups,
education goals must address their heeds as the future
,workers and .citizens of our country ' To attend primarily to.
the minimum- competencies as they are currently defined shows
,é lack - of foresight ..and leaves many stqdents without
~adequate preparationsfor future'learning and empidyability,

* The United States stands virtually alone amodg the indus-~
trialised nations in expeetingksd little from its youth. In
addition, our education system poses unique.problehs by its
inherent commitments to diversity and local ,and state
eontrol. "The emphasis is more on what a student wants to
know than on what is important for advancipg the nation's
delfare" (Hurd 19?2) ) o |

The National Center for Education Statistics predicts the

number of high school graduates in"1990 to be 2, hyy, 000

Q
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.Thus, if the decline of higher order skills is not reversed
by then, as mény as two million students may- grédgate
without the skills reduiréa for employment in tomorroﬁ's
;echnically oriented labor force. Iﬁ additiqn,'the underde-
veloped pool will expand each yeaf as successive graduating
class%s enter the work place. Consequently the gap between

the number of qualified workérs needed agd the number being

prodéced is widening. vCiearly we are not cultivating the

1

raw matérials, our future workers, vital not only for

’fgco omic progress; but ultimately for economic survival.

'/In the United States, a difficult transition 1ie§ ahead

és éducétiOnal anédihdustfial leaders shift their thinﬁingﬂ

to future econdmfcvdemaﬁds.' ,The‘expiosionfof technological : -

“applications necessitates progressive strategies for both
the interim and futgre problemé it poses.

The rémaindervof this paperifocuses on two'areaé:

N # A . , }
1. Specific elements of the problem facing our country's
' education system; ‘ ‘

2. Some current actions propoSed by educators, legis-
lators and - corporations to strengthen the
relatiénship between education and- technology.

@




'WHAT ARE THE PROBLEMS CONFRONTING EDUCATORS?

[4

i

o

1. ~Changiné'definitions' and diverse needs of students.

“Techndlogy uséd foh edgcational purposes holds the poténtial
to reshape instructional delivery sy;ﬁemsi A; eqﬁip&eht
costs.éome~down, o a deqentralization of learning may occur,
frém'traditipnal schools into hbmes} communities and indds-
{!iéS./ The ;ncreaséq use of edﬁcational dgyiceS'wili'result

‘-ih a 1a;ge,pqrtion‘of ,society haviné access to'iﬁstruction.
Thé pobi of education connsumers can be expanded to indlude
younger children, those seekingAprofes;ionalrtraining, the
agéd; adults interested in nonéfédit courses -- virﬁuaily
anyonejdeéiring to further their edﬁéation (Dede, 1981).

‘Fﬁtdre students of our technologically oriented society

will emergeé from many diverse sectois,' with each having a

;MMMVahfety of  different needs. © Secondary and -postsecondary

IRV 3 e

sfﬁdents. planning to enter technical .careers will demahd‘
more rigorous and ‘up-to-date training within their
respective fields.. With technological devices pervading
' -everyday 1lifestyles, students who are not planning a

technical career will need an understanding of the basic

—— - —— e e ew . N
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sitﬁation. Th

'pregicts a. gap in

.(Heard, 1982).

| \\principles underlying their operations. ~quditiona11y,

assumed by public or private institutions and industries.
Officer is that 2 new disédvantaged class may emerge:
those wh do not have acceés to technology in their
schooling. \Technological equipment will be adopted first in
advantaged sc

'Edusatioanroducts Information Exchange

5

. poor distriéts; Just as:there "1s in _traditional literaéyv

\

\ .
2. Education responsibilities and relevance. Critics of

education institutions aré\abundant, and schools are blamed

for evefything from high unemployment rates to the“increase

'in violent crimes in the Unite@fStates. Fortunately, there

exists a large number of concerﬁéd citizens, teachers and

structural design of the systems. Fdn example, prior to\fhe

establishmént of minimum competency brograms, Agraduétion

requirements” in some states were based on attendance

measured in Carhegie units and not on fhe actual skills

achieved by students. - Minimum competency testing programs

"

- o1

oncern,:vqiéed by the Council of Chief State School

computer literacy between the rich and .

oljdistricts, creating a "have and have not"
. r . .

“m_»&Mw_M;-”educaxonsufuhomane_“nespansimemtcugxhé__shgrtcomingswgi_‘thm&




have attempted .to respond to this imbalance and establish a

new validity for the high school diploma. *

“Current critici§m§\£ocus on the decliﬂe of higher 1eve1

skills and the lack of relevance of ed?cation to the real

world of work. Minimum competency prqgggmg’haxgwmﬁgncem,é

gained disfayor,' arousing fears that ithe minimums are
becoming the norms. ‘ American schooling no 1onger lacks the

basics but rather the "compIexities tha&, make for mature

. learning, mature citizenship or adult spccess" (Casteen,

- spegialists and that theré is no’ needf to educate the
\ i ,
]
|

W
t

1982) . '_‘. ‘ ! jg : e
Underlying this shortcoming in the Schools’is a public

,*

attitude ' that technical “topics are best'_left ‘to the

‘ majority'of’“stzaents beyond the basic lievel. It 1is not

!

widely recognized that a higher level of'@fUnctional skills

. . ’ . . 3
. will contribute to the economic growth anfﬁprosperity of our

country. o : * /

o Q : ~ )
One of the alleged shortcomings in/ the management of

i

-
-t

education is the lack of data on indivﬂoual accomplishments
upon comp1etion of schooling. Because acquiring follow-up

datd on students is costly, there are no means by which to

/

measure the success of program goals/ If education is to

become more relevant to,the world of work, it is essential

/
//
/
/
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Ato estab1ish informatfpn feedback sygtems on the successes
of students who have'uqompleted ,thé required curriculum.
Ouality control focuses or the inputs 1into the system --
teachers and textbbdks, for example -- and not on"the
outcomes. Thus, no attempt is made to incorporate long-term
‘inform;tion-inﬁp the management system;s program planning.
The Consortium on Education for Employment describes this

failure in more detail 'in its report, Quality Assurance in

the Preparatioh of Youth for Work (1981). The Consortium

states:

... neither education systems, nor employment and
training programs are . Structured. to assure
employers that individuals coming from systems are
prepared to function effectively in the work force
(p. iii). s

Their recommendation emphasizés more - client-centéred

management, focusing on the accomplishments of individuals .

and program goals. The basic unit of measurement for these
accomplishments should relate to employment competencies.

Program planning conducted in thé absence of this infor-

VB GG P Y J B \ [

mation encourages remedial training following graduation. -

This approach is counterproductive as resources are funneled

into borrectivé programs rather than into the elimination of

basic inadequacies. ”vThe future education of our natiofi's

youth and work force for a tedhnidal society must incor-

.
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porate information from many sectors: business; industryc¢

and graduatés (employees), as well as educators.

3. Curriculum and _skills. In a timev when it is
essential for studentskltd gain an understanding of the
concepts and appliéatidns of = science and’ mathematiés,

enrollments in these courses are declining (National Science

Foundation). How can participation in "these classes be

encouraged and, just as important; how can nonmajors obtain
‘a working knowledge of these fields? If ’pfesént sciehce

curriculum haﬁerials favor ‘those with an aptﬁtude or

interest 1in scientific endeavors (also reportéd by NSE),_

what' instructional materials can’ be provided for students
LB ! . : s
not planning careefrs-in science?

- It is not endugh merely to require mbre ‘coursework in. 

science and mathematics.  Curricular materials must draw

¥,

upon new knowledge in learning ' résqarch and- ‘match
abstraction levels to the majority of students.

In U.S. secondary .schools and in 'colleges,

- students enter a course in physics or chemistry

and are immediately introduced * for the first time

‘to the highest levels of abstraction, without any

intuitive basis or prior empirical knowledge.

-Thus many find these Subjects hopelessly difficult
and fail or drop out (Klein, 1981).

Skills that ‘transcend traditional course delineation's,

such as problem solving, creativity and analysis, must also

”
I
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”ge taught. Other countries ~(Venezuela, Canada, United

Kingdom, Australia .and others) are lcbrrentﬁy focusing

o

.efforts upon, the systematiec teaching of "thinking" skills to

their students and citzens. 1In fact;'Venezuela has Eecently

cr;ated a new position which carries the title of ﬁMinisterb

of State for thé Development of Human Intelligence" (Martin,
1981). The méthods'eﬁplbyed are béseduon those developed by
Edward dey Bono, a‘recognized world authority on teéching

thinking as a skill. Dr. de Bono charges that the greatest

~fallacy of education is that thinking skills are automati-

cally bestowed on those.with high IQ's, thus,- there is no

need for teaching them correctly (de“Boﬁo, 1980).
- ! :

4., Instructional technology. Advancements in technology

have the potential to supply: .

. = greater efficiency in learning

- - ='relief ofy teacher shor;ages' through computer-aided

instruction
- administrative efficiency

) ) . . L
- decentralization of ilearning environments into homes,
communities and private industries ’

- highér-level instruction opportunities for disadvan=-
taged and isolated students o,

P " N

Much remains to be discovered about techn.iogy's capacity"

for improving the learninQEproéess’due, in part, to the lack

-
Ay
E}
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. cutbacks in funds?

of available software (Dede, 1981).° Innovative .attempts are

being made, however, and one software producer clzims that

"its computerized learning program "increases learning in

language arts by three times"™ over thaditionali classroom

teachingm(Lindsay; .1981). Even if great advances are made

- in softwere thhohﬁhout the forthcoming decade, many schools

Sihply cannot afford additionalyexpendituhes, not to mention

the -hardware costs .associated with such programs.- The

dilemma that conf nts education 1is th1s. How can schools
become increasinglj& responsive to demands for instructional
technology when, ~a%§the same time, they are faced with

s noted by Dede, competition for tax

g

dollars is increasing from health, energy and transportationm
~ sectors (among others), | and citi;ens,are.unwilling to put
" more money into education (the current 1eve1 stands  at a

little 1less than. eight percent of the Gross National

Product). S

Dr. Stanley Pogrow has 'idehtified the seven most

prominent barriers-imped}ng the‘lahge-scaleIUSeeof computers
in schools: |

- Inadequate capital resources for schools to purchase
computers - -

- No incehtiVes for teachers to use'computers

.- Lack of computer literacy among existing teachers and -
administrators :




. L
v

¢

- Sh&rtages of graduates with technical majors entering
education ‘ ’

- Political resistance by teacher unions

- Lack of incentives or profit opporfunities for industry
to develop educatianal software

- Inadequate protection against software piracy

5. Teacher shortages/training. = Education institutions

are experiencing :increased:pompetition,frOm industries for

individuals with scientific or technical training. Faculty.

salaries have traditionally been lower than those offered by

industries. Future téachers with technical skills mus; be

pfovided with more 1ncentive§ to remain in~the ' teaching

professions. For example, the.eiecutive director of the

Q

Sc}gntifié Manpower Commission notes that good postsecondary '

schools have been able_to attract topjlevel facUlty because

of}jthg oppoftunity to do research at the forefront. of

9

,thiégs. This 1is no 1longer true -- research now can be.

[

beqfer done ié‘indusfry (Iker, 1982).

gIn addition, those who"remain in teaching must .have
ac%ess to mechanisms’for further enh;péing‘ their expertise
aﬁ@ .stayfng on’ tdp of the state-of—thé-art. To eqpif
sdgdent; for a technolbgiqaln society, téachers must .bé

: . .
familiar with the new skills. Some teachers will be

elﬁctaﬁt to gpgrade their computer literacy for various
/ - ° . . A
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reasons: tney ‘may feer“ nevealing inadequaeies in fields

whene they' were masters, or ‘they may believe educational

- technology threatens their jobs. The eu?rent incentives for
teachers'to use the new technology are weak. Compensetion
for - earned :pfofessional education eredits and time

‘in;service does not promote computerized efficiency (Heard,
1982,.

In the future, teachers' siills must incldde a famili-
arity w1th new delivery systems, which they will convey to
students through mqre individualized instruction. ©If

- meeting social needs validates educational programs;' then

instrUCtion'must simulaté future learning_conditions.

6. ‘Aecreditation issues. As iong-distance learning

becomes possible\via'telecommunications_that transcend state

E «

and regional boundaries,&accrediting associations and states
must resolve several issues. Specifically; they must modify‘
accreditation standards and revise their applicatlon

In a sense, long distance learning via telecommunications_
is an extension of the problems invol;ed_ in off-campus and
out-of-state operations. Considerable progress has been

made in these dperations both in the home institution and in

the place where programs occur. The Grover Andrews study on

Assessment and Nontraditional Learning has

‘been one part of




»
!

the picture,:mandj more recently, policy staﬁéments by

~

regional accfedixing-associations are carrying this further. .

S

It should, however, be emphasized that telecommunications

add a new dimension and will require specialzattentioﬁ{

7. Joint responsibilities and finance. Educations

revenues ére insufficient.for fulfilling the demands made by

changing~ populations of students, training programs ~and -

up-to-date équipment purchaseé} Thus industries will be‘

sought to fill the gaps. ;State330vernment$ can.prévide more
tax nincentives té in&ustriés for._equipment"ﬁopations ~and
- staff sharihé{ Additionai industrial functions might be:

- 1ncréased number of on-the-jobhtraihing,programs

; educational environments within indusﬁries

- information exchanges with local school districts to
assess which skills are required E

- job incenti?es for students who meet certain industrial
requirements - :

- summér internship programé for .secondary students

- participation - in: determihing loqai districts'
curriculum : , o

. = benefits for employees with technical expertise to
"teach in schools and universities

- research and training fellowships
IdduSﬁries cannot afford to pass up these opportunifies and

others beCadse their future existence depends upon it.

ik




Uhion; may also play a vital role in respoﬁding to the
neéds fdr t?éining. As white-collar uni&ns increase their
meﬁbership, the,mééters of  the new "trades" muét be'called
upon to establish éxpanded apprenticeéhip phogréms. Because
a'un;on's bargaining powef’partially lies in its ébility to
produce individuals qualified in their crafts, it will be-
’béneficialkfof) both unions éﬁd displaced workers to bénd

. Vi
together and create solid apprenticeship programs.

9 .
i
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./erAT-szEING DONE?

/ s

Although this yﬁst is not exhaustive, some recent actions
to remedy dise/;éencies between technology and education are
presented below "

. Govennor Edmund Brown Jr.. dinitiated a- compnehensive'
'mp&%rnization of California's education  and Job

vtnaining for the 1980s. The goals of the $25.7 million.

"Investment in People" program include:

--the promotion of mathematics, science and computer
studies 1in California's elementary and secondary
schools; .

--the support of employee-based, high technology job
training in California's community colleges;

--an  increase of output by engineers and compnter
scientists from California's universities; and

-;training and job assiétance'.for displaced workers,
welfare clients and youth from high unemployment
areas. -

o

K - In 1ts second ‘§ear of a three-year project, the U.S.

Department of. Education is- exploring what :is currently

 possible in the’ teaching of thinking skills.  The

o -

program has four major goals: - (1) to provide school
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‘and collége instructors and administrators with
consultant advice on the quality of existing programs; -
.(2) to relate reseéfch to edu;a;ional pracﬁice; (3) to
_ihitfate research;‘setting an example and a standard of
quality; and (4) to identify researchers‘and'practi-
tionersAinterested-in cognitivé skills training, With
the Fohviction that. students need skills to learn new
info;matibn easier, Fhe final product will _outlihe‘a
detailed'curriculum for cognitive skills trairing (U;S.
bepartment of Education, 1982).

The Bethlehem Area Séhool District (Pennsylvania)

piloted a Philosophy fok Childreh Program during'the

1979-80 school year.. To addréss séudent needs for life
skills in thé face of‘sociétal dilemmas and techno-
logical change, the progrém focuses on decision méking,
pfoblem solving and  1logical thinking,  and the
simpulation of créative thinging. .. Materials for the
kprogrﬁm were"deveiopgd by Dr. - Matthew Lipmaq”‘of the
-Institute for the Aanncément  of Philosophy fo?
Children (IAPC), Mohtciair State“College, " New Jersey.
A progrém evaluation by the Educational Testing Service -

(ETS) concluded that significant gains were made "in

the stddents‘ informal .and formal reasoning skills, 1in




their fluency and flexibility of thought and in their

daily academic and social classroom behaviors".

(Shipman, 1982). , B
- An increasing number of education 1leaders, including

the " Council of Chief State School Officers and the

National Conference of State Legislatures, have become

involved in the identification of education priorities
for our changing economy. 'Governorleames B. Hunt

(North Carolina) and Robert D. Ray (Iowa) have played

an instrumental role in improving 'technologicall

g ) . )
literacy. A special session of the National Governors'

5

A,Associatibn 1982 + Annual 'Meeting was devoted to -

"Education for a High Technology Economy."
fn a foresighted effort, the State of Vermont included

reasoning skills as part of its_sﬁatewide Basic;CompeJ

tency Program in 1974. During the past eight years the
state has'developeﬁ 15 reasoning competencies, teaching
»sﬁrategies, and assessment methods. Vermont's Basic

Competénqies in 'Reasoningv include problem ~$olving,

classifying and organizing, making reasoned judgments.

. and research skills (State of Vermoaf, 1982).
Mississippi Governor William Winter suggested

" ... using funds to raise teacher standards, improve

-
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secondary school curriculum to require"mofe maﬁh and

physical sciences, enhance 1libraries and create

‘centers: of excellence' in specifié educational

programs" (O'Connor, 1982).

In Novembef’ 1981, the National; Science Board of the

National Science Foundation. (NSF) ~established a.

| cpmmiSSion to “evaluate science education 1in secondary
schgols; The commission will encdurage state and local
governhénts and private organizations to address
) science and techﬁologicalvissues. ' Previously stated
" priorities of ghe.NSF are:
: . '

e Support research-level education chroughfpredogtoral
. fellowships;

e Monitor. 'science and engineering edugation ‘and-

identify national needs; and

o Intervene in selected areas where improvement in
education outcomes is possible. - '

s

NSF  proposes, - additionally, to tap the underused
talents of‘;minoritiéfiénd ‘women (NSF Corﬁespondence;
1981). e |

A 10-year’project” began in 1981 to review collége
Qreparptoryf‘curriéula‘ in, the United States.‘ . The

College Board' sponsors ‘the préject' with financial -

"~ support from the Ford Fbundation. Included in . the




goals of Project EQuality (with both the E and Q

capitalizéd fof emphasiélon quality énd eqﬁality)' are
the redefinition of Vacédemic qompetenciés taught ip
high séhool and‘thé develdbment gf ; core curriculum
that students should master before entering collegé.

Six méjor areas aré té?geted for rigo}ous'progfams;
}reéding, writing,_speaking ana liétening;’ mathematics,
‘reasoning and studying. Each area includes the acqui-
sition of - some éohplexi skills as well as _the tradi-
‘tional basics. |

.The College‘Board also proposes to "keep up with the
accelerating change in the ﬁses of technqlogy that’ake
affeéting business ..." and‘plaﬁs to "involve repre-

sentatives of businessy industry, 1labor, government,

~and the.military in dialogues about the basic academic

.. competencies ..." (Annual Report, 1980-81)..
In 1981 the Colleée Board began a three-year compre-

hensive education improvement project, "Options -for

Excellence," in Bexar County (Greater Sanm~Antonio),‘

o

Texas. - The identificétion and education of future

professional leaders for the nation's academic;'

political and social institutions comprise the’ major

efforts of the project. One of 1its goals is the

o



“teacher education, curriculu

imbrovemeht of college preparatory curricula in public

and,brivate secondary schools. &

The Southern Regional ~Education Board (SREB)  has

proclaimed the ."Substénti'l”improvémenf' of apédemic

standards above minimal -expectations" as one of its
goals for the 1980s. In s\ report entitled "Thé Need
for Quality," SREB's Task Force on Higher Education and
the Schools.pnovides.‘ZS réco mendations for improving

vocational state and

local cooperation and present financial implications

for the recommen@ationéu While| some of the recommenda-

tions are based on the South's experience, they are

generalizable to .all regions f the country. The
overall concerns are to challenge all students to
attain higher levels' of achievement and to - reduce the
need for remedial education at ﬁhe collegiate level.
The ‘report addresses competenciles required by an
increasingly technological society: .
In a time when: states\aan exploring the

.possibility for expanding igh technology

industry, it is essential that a work force

be developed which is well-grounded, flexible

and adaptable to new industry needs, rather

than trained for skills 'already,on their way

to obsolesgence (p. 21). ' :

&8
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l' - .
N ° * Exxon donated $15 millien to 66 colleges and univeg:

\\  " . sities to supplement salaries for junior - faculty
members and to create t;aching fellowships,(Sciqﬁést,
sy, | |
» Westinghousé recently donated $1 million to Cafnegie-g
‘Mellon Univg:sity (Pittsburgh)h nfpf their ,roboticé
institute (Scfduest; 1/82). ’
v 'JGenefal Motors, General Electric and B&eihg ha?e
contributed $1’ million to = Rensselaer Polytechnic
Institute for the construction of a productivityoéénter

(Sciquest, 1/82).
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READING EXERCISE

T Na

i
o

Competition is healthy

Last year the Supreme Court pre-

. sented doctors, lawyers, dentists, and

other professionals with a right that most
of them did not want — the right to adver-
tise their services to the public. Since then
the professions, especially law and den-
tistry, have been acrimoniously divided
over the question of advertising.

Older lawyers and dentists with

- established practices have spurned the
idea of hawking their services, as though, -

they say, they were selling another dog

. food or deodorant. But young men, trying -
. to find a market for their servicass, have

seized the opportunity to go to the public.
Established members of the profession

accuse them of misleading'the public and

undernumng professional standards.
It is easy to sympathize with someone

‘who has built a practice the hard way and-

sees it threatened by an interloper who
values the hard sell above professional
dignity. But the fact remains that most of

¢

the professions could' benefit from an ¢
injection of old-fashioned competition. In

. @ world where fees are never publicized
- and the quality of work is hard to judge,

the public has no way to tell whether it is
getting its money’s worth.

If established practitioners think the
public is being misled by irresponsible
advertising, there is always a step they .

~can take. They can advertise themselves,

both individually and through profes-
sional groups. They can tell: the public

- what they think good practice is and what
. it should cost. They can describe the .

services they perform and what qualnf‘ -

©  cations they have.

If some professxonals abuse the °

' privilege of advertising, there are plenty

of laws on the books to bring them into -
line. But it is time for established prac- -

© “ titioners to realize that the public needsto
- know more than a little bronze plate on

the door can tell it. -

3 -

' What is the main purpose of the editorial?

Q

—3
s
hdve gettlng started

To explain the new law whxch allows advertlslng by professionals

TY show the problems younger lawyers. dentists. ahd doctors

e To encourage people to see the need for advert1sxng professlonal

fees and serv1ces

‘c: ‘I don’t know.

cﬁ . 'To warn people about the dangers of advertxslng by professlonals

| DO NOT CONTINUE
i UNTIL TOLD TO DO SO.




- MATHEMATICS EXERCISE

Jerry bouzht an old Ford for $900 00. He paxd $200.00 down and borrowed'
the rest. The total fmance charge was 10% of'the loan. He paid off the loan

and finance charge in 10 equal mstallments ‘How much was each

e mstallment"

 ANSWER -

c . . /
. . /
. /
: . . |
: f
B -
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WRITING EXERCISE .

Some .hi'glcx school students have proposed convérting an old house into a
reéreation cent)er where ydung people might drop in evefxingsfor falk »arid
_relaxation. Some local residents oppose the plan on the groﬁn‘d; that the
center would‘ depress property values in the neighborhood and attract

| undesirable types. A public hearing has been caﬁed_. Write a brief speech
that you would @e sﬁpporting or opposing the plan. Remember to take
only ONE point of view. Organize your arguments carefully and .be as L
cor{vincing as possible. Space is provided below and on the next three pages.
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_SCIENCE EXERCISE

hd
., | Highest altitude|
Distance from at which trees
equator ~ ean grow
N 500 miles 12,500 feet
1500 miles ‘ 11,500 feet y
{
3000 miles 9,500 feet
4000 miles : 4,000 feet

"Only one of the following statements is supported by the data shown in the -

table above. Which one is it?

. P .
@® The fatther you are from the equator, the lower the altitude at
which trees can grow. , .

> The farther you are from the equator, the higher the altitude at
which trees can grow. , _ |

P o ,,\M y S

‘> The farther you are from the equator, the taller the trees are.
(e

The farther you ar; from the equator, tlie smaller the trees are. o

> @m0

. = 1don"t know.

A
L
L
N
L
o—
—




-

Correct Response, Percent Correct and Level of
Classification for Selected National
Assessment Items

Percent Correct
\ 17-Year-01ds
Correct Response In-School.

Reading Exercise ‘ v /Foil 3 o 30.8%
Level: Inferential comprehension Co ‘

Writing Exercise | ‘ ~ See tabie on following page
Level: Persuasion o ‘

Math Exercise " - .$77.00 32.8
Level: Multistep word problem '

Science Exercise - Foil 1 56.6

“ Level: Process of inquiry,
o interpretation of data.
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SCORING CATEGORIES FOR WRITING EXERCISE

Percentages of 17-Year-Olds at Eaéh _
‘Primary Trait Score Level, “Rec Center”’ Exercise
; 1974, 19791 '

Year A " - Score Paint .
Non- Not Mini- Persua- Fully Margin- Compe-
rate- Persus- mally sive Persus- alor ‘tentor .

‘able  ‘sive Persua. .Sive  Better  Better
) ' : : sive .
. - | 0 1 2 3 4 23844 344

1974 (n = 2,308) 27% 193% 56.6% 20.4% 1.0% 78.0% 21.4%
1979 (n'= 2,784) 21 25.2 57.5 14.5 08 .727 15.2 .
Change _ 4

197479 - 0.5 5.8°* 0.9 -5.9* 03 5.3* --6.2*

'Statistiéally significant at the .05 level. ,
. tPercentages may not total due to rounding error.
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